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SECTION I 


WARRANTY AND CERTIFICATION STATEMENT 
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I'PKOnUClHlM T\ 

1, n\ri,' IS POOR 
UHlCilNAL PAUb lo 

The Solar II Collector Is warrante^l for 1 year from time of delivery. 
This warranty covers mnnufactur ing craftsmanship and mormal environ- 
ment conditions. ft does not cover instariatlon mishandling or wil- 
ful damage. If tne collector was purchased without glass from the 
factory, the local distr ibutor/subcontractcr shall warrant the glass 
for breakage and leakage for 1 year. In the event of a failure, a 
replacement component will bn supplied for the failed component. 


CKli r IF 1C A r I OtJ o i’/VCi:. nbU i’ 

The Solar II, Air P’lat Plate Collector, was tested for oper- 
ational performance and structrual conformance to specifica- 
tions directed by the National Aeronautics and Space Admin- 
istration, The design and structure of the collector are 
consistant with .applicable national stan^Jards. The Solar II 
Collector successfully passed all tests and was evaluated 
as efficient and safe for public use. / ^ 
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SECTION II 


SPECIAL HANDLING INSTRUCTIONS 
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1.1 r . 


SPECIAL HANDLING INSTRUCTIONS 


1. Procedure for removing the Solar II Collectors from this shipping 
container. 

1. 1 This shipping container is made with 8 plywood, triangular corners. 
Four of these corners are nailed down on one side. On the other 
side, the corners are screwed down. 

1.2 To remove the collectors, place the shipping container with the screw 
side up. Remove the 4 small screws in the corner triangles and 
screws holding down the three cross braces. DO NOT REMOVE THE 
LARGE MACHINE BOLTS (6) which are located inside the screws; one 
in each corner triangle and one in each end of the center cross brace. 

1. 3 Two men are needed to lift the plywood corners with the collector 
attached. With one man at each end holding the plywood triangles, 
gently lift the collector v\p and out. Place the collector with the 
plywood side down on some 2x4's. 

1.4 Remove the cardboard cover by removing the duct tape. 

1. 5 To remove the plywood back support, remove the 6 machine bolts and 
the collector can be lifted free. The duct tape holding the Tedlar 
frame and plenum chamber opening may be removed at any time. 
However, it is recommended that the tape be left on until the collector 
is to be put in operation or test. 

1. 6 To remove the second collector in the shipping case, place the case 

on a table where the 6 machine bolts may be removed from underneath. 
It may be necessary for a second man to hold the nut while the first 
man removes the bolt. 

1. 7 When all 6 machine bolts are removed, two men are needed to lift the 
collector from the case. The plywood back support is pushed up at 
each end gently until the collector is raised where the men can get 
a good grip on the ends of the collector. 

CAUTION: DO NOT LIFT THE COLLECTOR BY THE TEDL.Ail FRAME 
ALONE. LIFT THE ENTIRE COLLECTOR. 

1.8 The collectoi should be pla<‘ed with the Tedlar side up. The cardboard 
covering the Tedlar may be removed as described in step 1. 5. 
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SECTION III 


SAFETY HAZARD ANALYSIS 
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SAFETY HAZARD ANALYSIS 


1, Scope 

1.1 Purpose 

The purpose of this report is to identify and evaluate significant hazards 
to the installation crew, resident occupanU and visitors. 

1.2 Scope 

This report presents an assessment of hazards peculiar to this equipment. 
The hazards have been identified and categorized. The possible causes 
and effects have been listed, toget''cr with the methods or safeguards 
required to control or limit the hazard. This analysis does not consider 
facility or manufacturing features that are required to be made safe 
under the local codes and regulations. 

1.3 Summary 

The Hazards Analysis identified no potentially catastrophic hazards and one 
critical hazard. A catastrophic hazard (Category 1) is one in which death 
or severe injury to personnel or system loss can occur. A critical hazard 
(Category 2) is one which could result in personnel injury or cause major 
damage. 
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ITEM nomenclature OF POTENTIAL/ INHERENT HAZARD HAZARD PROPOSED METJfOD OF HAZARD REMARKS 

NO. HAJIDW are/ ACTIVITY CAUSES AND EFFECTS CATEGORY CONTROL OR ELIMINATION 
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SECTION IV 

INSTALLATION, OPERATION AND MAINTENANCE MANUAL 
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Iwbl'ALL/V riC'N , Oi-MiA I'lUN mJij HaI.. I'LNAi^Ci-. hANUAL 

SHC-3070 Rev 1 


lil'PKOr)Ut!»l'‘n^ OK THE 
PAOE IS P.JOR 


Instnl bi<;lon 
Introduction 

Installation oT thn Solar II, Air l*'lat Plato Colloctor Is a 4 stop 
oporatlon consisting of Hoof Proparatlon, Colloctor Preparation, 
Colloctoi’ Installation and Closlnp; Up, Tho Solar II Collector Is 


shipped normally without wlass or Insulation to save shlppln*^ costs. 
Glass and Insulrtlon weigh more* than two thirds of tho total col- 
lector weight, rionoe to save costs, tho Installer can purchase 
tho rlass and Insulation locally, A List of Materials at the end 
of this inimnl supplies tho necessary aetalls. 


Hoo^ Preparation 

As sfiown In tho Installation drnwlnKS, the roof must have roughing 
holes cut in tho sheathing. Tho holes should be a minimum of 2c" 
to 3" Ly 4 3" ? oj' tho p 1 »'num/duct 1 ng connect 1 <'ns. Kor new constru- 
ction, Just Installing tho shoathln/’; that will be under the collect- 
ors will provide • -e rocm I’or making connections. If the roof has 
24" o.r. raf tort uo not rut th(*m, Imt notHy tfie factory In your 
order so ulr blocks will bo Install* d 1'r*:r of charge. Longi- 

tudinal s’’i' 1 '’'ts made of 2x4 *s, H* lofig, and laid flat, must be 
cont*'r'.!d over »a«ch rafter to support the side sections ol tho col- 
l**ctor.s. It Ic Important that tnrse sutiports t»o nallnl to the . 
sheathinw, dlr*’ctly r.v**r the ril't**rs to support and distribute the 
colj*‘ctor we 1 ht. It raft*'*’s an* IrTM'gulur I bowe<i cr warped), use 
a wider support boai'd ::uch is /• ?xb" support. Audltlon/il rafters 
may nave to Iw' Installed. 

Afte^' tne ?X‘» sui'portfi a’a> remplet*!ii, Instill 1;.." Insulitlon with an 

Net* « C* (tpl'tely -iss'TijIe*] LdI >r* II Co 1 l*.'c to'*; -ire available at 
audl^lonal cos* an*i shipping charger will 1*0 hlrh*'r. 


10 


I. 

I 


it V ' hin of 9 or bct-wccn t o supports ind tho ro'u^h openings, 

ttoqrd typo InRulotlon Is roo ominono'^a . 

REPRODUCIBIUn* OF TH'' 

1 , ?. Colioctnr Pt '’ [/ 1 t i c n ORIGINAL PAGE IS Poc^U 

The Solor II Collector has 'built In' end connectors. Sloave con- 
nectors to connort * no collector to the duct Inj^yplenim should be 
Installed on the ground, Sloav(' v^onnoctors moy be purchased fro.Ti 
Life Sciences ung Inee r Ing or rmd<; uy tno iristo I lor. The s leave 
connector fits over the i-nd Connector and Is rivef'd in place. 

All connections should be caulked with standard air conditioning 
cauli^inw,. 


diarinr Insta 1 la 1 on 

If the 3oJar II is purchased without glass, /.lass should be pur- 
chas'd locally and installed prior to installation, C u’ef ally 
rer.eve the fodJae* f rarr.e using a ruboer aiallet and a piece of 1/H” 
ancl“ alurinun to tap the frame loose fi-om under the H-oar. In- 
S'’rt the silici'no rubber U-rhannel on the 46.‘" ed;re of the >.'lass. 
Gently push the i/lass with d-channel att.acned into tne n-oar for 
a ti...ht fit. -'/itn suction cups attached to the r.lass, v’;ently 
low'M’ the /^-ass into position. The .-Uass should iiave a a/.32" space 
a!'o nil the 3 outsiue odees. force uovi -iorning 712 Silicone Auhes- 
i VO intc' this 3 / 72 ” sp'ace a:id allow to cure. After cu»'irig I hour, put 
a covering lav ’• of 732 from 3 / 32 " over tne kIuss to the frame 
ej..ve>-. r>ien allow Ui',' 732 to cu»-o ovt'r nirht. i'ne i’edlir frjine 
-ay ! *' re- lasta 1 leil at this time er i!''e- Vnst a 1 1 it Ion . 


1.1 Joll‘''"sr 1' St a 1 1 1 1 i ' 11 


Af te '• c osi I' 1 e t i u • 


sti'ps 1.1 and 1.2, tri" rollortor is rtsady for 


11 



Installation, Installers shoulc' wear gloves during installation 
as collectors standing in tne sun become too hot to hold. They 
should be kept in the shade until ready for Installation, 

Installation is a 2 man process due to the size and weight (1301bs.) 
of the collectors. A hoisting device is recommended to position the 
collector over the prepared location and lower it into position. 

Make sure that the collectors are evenly spacea between the rafters 
which can be seen through the rough openings. Spacing between col- 
lectors in parallel is 7/8" at the H-Bar level, on the sides, Drill 
holes in the 2x4" supports for the aluminum round head /t^IO screws 
that go through the mounting brackets to hold the collector. Use alum- 
inutn washers under the screw head, uo not tli^-hten down fully as it 
is nr- “ssary to allow some panel movement. 

Standard sheet metal ducting can be attached to the Sleave Connector 
at this time. 

1,4 Closing Up 

Closing up consists of installing insulation and flashing between 
the collectors and around the perimeter of the collector subsystem. 
Tesco board insulation is recommended in 3/^'*^’2a"x48" strips to in- 
sulate between t.he sides of the collectors. This insulation is cov- 
ered ’With l]” plastic U-channel that is screwed dovm about every 
foot ’With 3s" aluminum screws. The interface between the I 4 " plas- 
tic U-channel and the H-Uar should be carefully caulked. The plas- 
tic U-channel legs fit into the H-bar channel and this area is 
caulKod before the screws are tlRhtenfjd, 

The outer p^'riiretar ef tne Collector Subsystem must be enclosed 
with insulation, i’esco board 4" Kace Cant Btrlps are recomnendod 
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St?3ruiani commor- 


to j^radu'illy slope the foof to t ao collectors, 
clal alumimun f lasn 1 n,'^; lo rp PD in r'.*co;n'nefj(l(;d to cover the 

Insulation In accorii-irice with standai'd practice. iieccminended 
flashings include Tremline, ALCoA and Johns-i'lanv I I. le . 

2. Operations 

2,1 Introduction 

The Solar II Air hint liate Collector is designed to bo compratible 
with current and future solar hcatinj^ systems, it is capable of 
acceptinc; air flows at various rates for dlffer’cnt operational 
moles . 

Solar enercy passes throu;.’,h ? t^lar.ln?^ layers on the front of the 
colJ'.'Ctor and strikes the flat black coatinK, on the absorber pan- 
el. fho coatini 5 is dosij’ned to absorb most of the incident solar 
I’laiation. i'he /^lazinr,s prevent motion of air called convection cur 
rents, across the surface of the absorbei’. Convection currents are 
the prlinu'y hent loss .mo'^hap : sir . Energy atjsc^rbcd by the coating is 
transferred through the aluminum panel b>' means of conduction or 
rTiolecuJar vibrations. To enhance tne transfer of enerry to the 
moving air stream behind ..he au.sorber, uhe back side of the panel 
Is painted i^lack. The air stj earn extracts heat from the absorber in 
2 ways. The primary mc'chanism is due to the* forced air convection 
acr'oss tho back of the absorbe^r. i'h<' secondary 'jffect is the emis- 
sion of radiant eneTv;y, (Infr'a-red ridi.at.lon) wiiich Is emitted by 
any tiody that, i ,s hotter than Its .^ajra-ouMd logs . Come of tnis rad- 
iation is a ti.aor ti'-d di’'ectly by the .air and some is absorbed by tho 
Liack fianel and transferred to ttie air by c m vi^c t i on . 

Solar II was Lies! nod I'oT- a increase in air outlet temperature 


reproducibility of the 
ORIGINAL PAGE L3 POOR 


13 


Is a nonlnai tompora-ure Into tho ho'iio. This temp- 

erature was considerrd safe I’or the outlet air to heat the house 
tiirectly. However above? l4o^F outlet air temperature from the 
collector, this energy should to storar,e only. Directing 
and controlling air flow must be regulat'd by a control subsystem. 
While Life Sciences i.'.nglneer ing is developing a control subsystem, 
there ai-e several control systems available on the market. 

2.2 Operational dhcckout 

Al’t'?r the collector has been installed and connected to the duct- 
ing, this system should bo checked with the other parts of the 
heating system. In operation, the collector was designed for an 
air flow of 120CtM although other air flow rates can be used such 
as 240CFM. i'he blower motor'"alr flow should be meisured at the 
collectors -at 120CFM each. The pressure drop across the collector 
should not be mere ttian .1 Inch of water. if the pressure drop is 
greater than .1 inch of water, there is a blockage which should 
be removed . 

When collecting heat to heat the home directly, the outlet temper- 
ature of the collector should not l)c more than JdO°F for an Inlet 
temperature r.f yn^F . If temp(' natures over l4o°F are found for the 
yn'^F inlet air, the blov?Cx' motor snould be increased in speed, until 
the outlet air temt)erature is l(?ss than l^dj'^’F. This conultlon is 
unlll^ely i;ut should be'checKetl. Outlet air temperatures above 
J H)°F should p-n to storage only, 

* b(?lar heatin.', systa?:ns have blower ir.ed.ors separate fi-oit. the regu- 
lar homo heatin'': syrjtcm or backup system. The blower motor for 
the solar heatlnr sut;system usually ofieratcs In series with the . 
regular heating system blower. 
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When rnl l»!ct in'” for pt.orM;>'*, the toirpo r;i tn re of thf outlet 

aJr will often l.u; inmh hlrhcr tn.-in when hee-itluh nir for the home 
•lircctly.. For ^ l/iQf^F inlot nir tempera l.ur«’ , ?n outlet air temp- 
erature of 17?^F can be expected. In this increase Is not being 
nohioved, the control J?ystem requires adjustment to attain this 
tern pc j’.ature change. 
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Ka j. ntcnar.ee 
Introduction 
Maintenance con.slsts 
ma in tern rice . 


of two pai'tr, periodic 


RFPRODUCIBILn'Y OF THB 
’ IWM. PAGE IS POOBj__ 

maltitenanco and repair 


J.l periodic Ha i n tf.aiance 

Perirxiic maintenance consi.st.s of occ.a.sional inruec ti f^ns for prob- 

ii 

lem.a such at te-^rs in tnc i'edlar or cracks in the Klas.s. Inspection 
should Include check.s for water leakawe, especltlly at the Crculklng 
i nt*' rface.c . Insfiect i on.'- are recomm(.‘ridecl once per month. 

During long duril.ion dry spellr;, the outer glar.lnc .should be washed 
with w.at.er or sprayed with .a iio.si' on l.ho av(?ra^re of onre pt.-r montli 
und( r tfH.Tic conditions. 11' tir- rodlar*’ i .s vf?ry dirty, a mild .soap 
m.ay ue u.acd 'o wa.'di do.’/n tin* i'(Mjiar“. 

'}.? He pair' Ma i n ternneo 

Hepair maintenance con; isL;; of mln'T and m-ijor jeoair.s. 
j. ? . 1 Mi nor Hepa i rs 

Teilar‘‘ ()unctures should be repaired a.c .soon .a.s noticed. iicpair 
cetisi.sio' of applying a r.tiia 1 1 d < b f)f Gd ;;ilir.one glue andaral. A 
Ffnlar'^ repair I: i t of ? mil fedlar is also available wltii ailheslve, 
.al’''M(Jy at'ach'il to t.h' y mil I'edlar'^. 
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If n leak Is not-.lcocl, Inspect .-ill caulkinp,, ospecialJy the Inter- 
faces. Caulk these cricks nnd t,est with a sprny of water. Spray-* 
ing one siriall section at a time will Isolate the leak area. 

3 . 2.2 Major Ho pairs 
3 . 2 .?. 1 Ted lar^ He pair 

Major Tedlar tears require replacement of the entire glazing at 
ground level. Remove the Tedlar by removing the plastic spline and 
pull/cut out the Tedlar in the H-Rar cimnnel. Clean out the H-bar 
channel with a mixtuT-t; of iso])ropenol-tr Ichloroenhyleno , Insert a 
1/8'' bead of Gelva into the H-Rar channels. brush the Gelva 

into a thin coating (1 mil) on eacii side. Allow the Gelva to air 
dry for a minimum of I 5 minutes, rixtend the new Tedlar a minimum 
of 2 " beyond the H-dar edges.' With an assistant holding one end of 
the Tedlar taut, and the installer holdinr; the other end taut, the 
convex wheel of the scrf'ening wheel is used to force the Tedlar into 
the H-Rar chanruil. Start in the middle of one side as shown in Fig- 
ure 1. by kc’ping the ends taut over the U-chatinol, the Tedlar will 
go in smoothly, and uniformly taut. Next insi^rt the .145" plastic 
spline into the Te-d la r/H-bar ciiannel. Use the* concave wheel to In- 
stall 8' of spline. When one side is completed, Install the Tedlar 
in the opposite side, followed by the 8' length of spline. Repeat 
this proc'durc for the 2 retraining ends. The Ti'dlar corners retpalre 
a bias cjt to fit |irop('rly which should bv completed after the Ted- 
lar is installed in all d ctiannels. The spline is also cut on a 
43 ° bias and juujssed down in each cornei’ vntii a 1/8" flat bar. Place 
the Tedlar Ir.ame oick on the coll(.‘ctor by carefully fitting tlie cor- 
ners. Getting the collector with the Tedlar fraire attached in the 
sun 'intll the Tedlar reaciios 15()”F will shrink the Tedlar wiion put 
in a cool location IrnmfMl late J y . 
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. Cr;=u'.ko(l ul'-isn 

If the inner el' jrlnss br-}'i(<s, repair nhonld be made at 

j^ronnd 'lev; 1 . nemove the I’edlar frame by t?iRln«: off the plastic 
U-channel and the Im.muI it I on. I'he I'e-dlar I'rainc Is removed by gen- 
tly forcing; the ri-b'ir Up with a 1/8” piece of aiumirmm aniu.le, Remove 
the broken «;lass and uow Corning ?j? silicone ruhtier seal. The l/lo"x 
5/8” •silicone rubber strip may have to be repl.aced. i’he replacement 
is »^luecJ with a thin coating of 7 32. The silicone rubber U-channel 
is reusoal.le and is installed on the 4o^” side of the hI'iss. Insert 
the tf-lnss/U-channol into the H-har on the support bar. A suction cup 
is used to move this leadina; edge of the kJoss u[) and down <as it moves 
into the H-J-<ar. When the ;;lass fits snuic^ly into the H-iiar and there 
is a 5 / 32 ” space around 3 sides, move the suction cup to the opposite 
edf;:e of the rjass and f^;ently lower tiie nlass onto the silicone rubber 
strip. After cri(;ckins. all 3 s icier, for the 5/32” spnein.u;, insert uow 
CornVnw; 732 into this spicin;^ and allow to curt; for a minimum of 1 
hour. A second uoad of 732 is placed over the last 3/32” of irlass 
and over to tin; collector eclr.es. Allow to euro in the sun or at room 
temper‘itiiro*s for several hours, prefei’ahly 8 hours for the 732 to out- 
;.’:as and haT'den. It is nu'.ommended that the collector be Installed 
before re |).l ac I n^r the; fedl'ir frame. Hep lacemont of the ft'dlar frame 
consists of fittinr, the corners of tn<; frvtme over tin: collector and 
th«;n "ontly tanpino the frairo in place with a niiiher mallet. 

bless may ofton citotain m'irkin»’;s in crayon from th»; m'\nuf'ictureT'. 

These in*; r k 1 n/’,:; c-in bo removed with a wet cloth and non /tmi . Isopro- 
pyl alcohol will ro'novi; f irirer|>rints for final cleanup. 
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PTlnt Hopnlr 

In the pvorit of n p-iinl. ro |ialr probltfin, whlr.li I;; not exported for n 
minimum of 10 yt'nrr;, repnlntlny; should bo done at *^rouna level. The 
collector must Ijo rotnoved from the roof and di-sassembled by removing 
the i’edlnr^^ frame and tomjjnrnd glass. 

A complete absorber panel repainting should bo done In a paint shop 
. which has the prop?;r equipment. i'he old paint should bo removed with 
paint remover, I'he panel is then cleaned with xylene. In should be 
reflnished with chromic acid. An undercoat of a v;ash primer such as 
Sherman Williams which is mixed with their Catalyst Heducer and spray- 
ed on to a thickness of 0,'£5 to 0,'J'j mils. After the wash jirlmer has 
dried for \ hour, the Nextel paint is sprayed on to a thickness ol' 1 
tp 3 mils. N(>:<tel may bo thinned with up to lO/i xylene . After spray- 
ing, allow to dry for I to ? minuter and then l-ake in an oven at P^O^F 
for ;; hour. If an ovt'n is not ava'lable, place t'he collector in lull 
sunlight, cover 'with n plastic sheet and allow to bake In the run for 
several hours with a plastic heet covering It. Solar baking should 
reach a minimum of PP.^^F in a closed container for several hours around 
scilsr noon. It may be nfjcessary to insulate around the collector to 
reach this teini.v'ra turn . baking permits the new paint t.o oiitg.as which 
may collect on the inexpensive plastic sh'n;t. 

After baking, th“ collector must be reassembled. It may be necessary 
to replace the slllcnrio rubber strips chat cover the U-channol that 
supports the rlass. Class la* p lacement Is described In para^rraph 
l.P.P.P. He sure to ki*ep the collector fret; of dust and dirt, etc. 

IClnor seratcu(;s can be repaired with a paint brush or a spray can of 
r.’extel paint. 
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SECTION V 


MATERIAL LIST AND INSTALLATION CONCEPTS 
DRAWING NO. SC4X8106 
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LIST UK Mi'Ti-iliiALy 

- Sunnflcx^^ ttMnporfd glacn, A.'JG Industrl'.'s, r.iru 4o^ "x47-s/l6'' 
xS/3?” or oqulval(’nt low Iron «loRn (noprox. ,01^ iron). 

Plastic U-Chnnnel - Llf« dclcnces Ineorlng, size ii"xi/b"xl2* of 
Noryl*^ plastic or equivalent. 

Paint - 3M Noxtcl lUac.k, (Ulack Velvet) JOI-CIO or equivalent. 

Primer - Sherwin-Williams P60G2 with W/ri?K44 Catalyst or equivalent. 

Adhesive - jjow Corn in/’, HTV 732 silicone rubber or equivalent. 

Tedlar^ - uu Pont, 4 mil, 400XilH160-50'' , or equivalent. 

Spline, plastic - Anson ,l4p diameter or C(}ulvalent. 

Side Insulation - Johns-Manvl 1 le hesco uoard 3/4*’, rt value 4,17 or 
oquivairnt Insulation. 

Perimeter In.sulnllon - Jnhns-Manv 1 1 le Fesco Cant otrips or equivalent 
onsulation with 4" diaRonal facing. Also use slue insulation. 

Back Insulation - Pol y-Urethane board, h value 9 or be?ttor, Owens- 
Corning or equivalent. 

Tedlar Adnesivo - Gelvn 1753* Monsanto or equivalent 

Tedlar Repair Aaheslve - general i:.lectrlc Biliccne Glue and Seal 

Silicone Rubber Gt»-lp - l/lo''x3/B'' , nubbei'craft • 
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installation concepts SC4X0IOO SC^LA^Z collectop 
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